Objectives : This study aimed to verify the association between wealth or income level and health status after adjusting for other socio-economic position (SEP) indicators among Korean adults aged 45 and over.
INTRODUCTION
Much evidence indicates that social status is related to the factors that determine one s health [1] [2] [3] [4] [5] . Of course, social determining factors do not affect health problems directly, not like diseases do [1, 6] . Nevertheless, researches concerning each socio-economic position (SEP) index widely show that these are related to overall health status and life expectancy [7] [8] [9] . Especially, economic condition is one of the most important variables of SEP. The problem is that economic condition varies according to age. Supposing that income and wealth are two main categories of economic condition, the health status gap between senior (age 45 to 64) and elderly (age 65 or above) groups makes the variation of economic condition more possible.
Income and wealth are SEP indexes which measure economic situation directly [10, 11] . Of course the income effect, which affects health, is valid as far as it is consumed or converted to promote a more pleasant living environment. Labor conditions, the living environment, adequate physical activity, good food and other healthy managements are these income effects. Thus, the income should be rechecked in the aspect of consuming behavior. Higher income alone does not result in better health status, but, rather, other SEP indicators which interact with higher income and other individual situations should be considered. Since income is an indicator relatively measured in the short term, the cumulative effect of income toward one s health is unlikely to be shown without regarding its dynamic aspects in one s lifetime. Thus, there needs to be a close examination when utilizing the income variable [12] .
Income is mostly measured as household income rather than individual income. Though the error range is low in the individual income, the household income is useful for this research because the individual income is usually distributed and possessed by family members. Thus, the number of family members, the number of family members with a stable income and their sex, the number and ages of the family members without labor power and the relationship between the provider and the dependent family should be standardized [13] . And for a given period of time, income increases according to age and is influenced by one s employment history. Especially, the income deviation and comparability due to diversity of fringe benefit and wage system by occupation need to be checked. In short, as the direct evaluation scale for economic condition, income is an indicator to grasp the degree of utilization of technique and labor. But it should be analyzed considering the wealth variable based on its fluctuation degree and age effect. Wealth is not only the accumulation of income, but is also a factor that consists of various types of assets, such as houses, automobiles, investments, inheritances and family affluence scale (FAS) [14] . In the aspect of public health this accumulation of financial resources is a more significant variable than income to estimate one s health status [1, 3, 6] . However, when regarding both income and wealth, which may have some reverse relations, it should be approached with care by using the life course approach. Thus, it is necessary to check whether retired people who have low income but much wealth and colored races who have relatively less wealth were targeted. Furthermore, unlike pay income, which is measured while one is working in relation to one s occupation, wealth is a complex factor. Thus, it reflects a relatively long and stable individual market capacity in spite of the changes in the social and political environments. Then market capacity is a concept which includes one s buying power and potential accessibility to resources. While income depends on individual achievements in the labor market, wealth includes finance and immovable property formed by inheritance and transference, not to mention income. All domestic researches on SEP and perceived health status (PHS) of seniors and the elderly show that one s low socioeconomic status inevitably leads to one s poor health status [15, 16] . The lower one s socioeconomic status, the poorer one s health status [17] . Income is an indicator which is able to be compared equally in all age groups, so it is adopted in researches broadly. However, in some researches on the elderly, there is a limitation to explaining their economic status by measuring only their income. In the case of the elderly, most of them are retired from actual work so their incomes tend to be temporary. Thus, the income of an elderly person cannot be the proper indicator to measure his or her economic status [18] . It is reported that not only income but also wealth has a strong relationship with health [19] . Wealth is significant as it is an accumulative effect of the economic status acquired through one s lifetime. However, the existing researches haven t paid much attention to telling them apart in spite of previous problems. Thus, this research aimed to investigate how the effect of income and wealth varies depending on sex and age (dividing groups into those over 65 and those under 65), with a domestic group of seniors and the elderly as the targets.
METHODS AND MATERIALS

I. Subjects
The research material is Korea Labor Institute s Korean Longitudinal Study of the Aging (KLoSA) dataset. This survey aims to grasp whether seniors and the elderly participate in the labor market, their income and wealth levels, the effect of Social Security on them, their health status, and income transference within families. The survey objects are Korean citizens dwelling nationwide who are not less than 45 years old. In the first round survey, interview surveys on 10,254 persons from 6,171 households of 999 primary sampling units were carried out. The 2006 survey which was used in this research utilized computer assisted personal interviewing (CAPI), which required the use of a laptop computer. When the sample size is bigger and has a more complex question structure than paper and pencil interviewing, CAPI guarantees the reliability of the survey results. The survey item consists of eight categories: population, family, health, employment, income, wealth, subjective expectancy, and quality of life. This research combined the personal data of the elderly and the household data, and analyzed them. In addition, as this survey is a national sample survey, the weight which considers the sampling rate and the response rate was applied.
II. Variables
A. Independent variables Wealth and income variables were considered as the main SEP index in this research. In the aspect that wealth and income both determine one s economic status, they have considerable correlation, and this can cause a multicollinearity problem. Former researches indicate that the correlation between income and wealth is r=0.05-0.29 [20, 21] , while this research shows r=0.39. Since variance inflation factor (VIF) of income and wealth variables appeared in a ratio of 1.42 to 3.11 in each model, the problem of multicollinearity is unlikely to occur even if two variables are put simultaneously.
The composition of the wealth and income variables was calculated using the method shown in Tables 1 and 2 . The net wealth, which measures one s total assets (real estate assets, financial assets, and other assets) exclusive of one s total debts (bank loan, home mortgage [to be repaid someday], and others) was the base for wealth. Total income, which is the sum of pay income, transfer income, wealth income, and others for the year 2006 was the base for income. This method is a usual calculation method used in researches on household wealth [22] [23] [24] [25] [26] [27] . By this method, net wealth and total income are calculated individually and added up conjugally, so that each husband and wife of one couple have the same value. Each couple s (a total of 6,763 couples) net wealth and total income were divided into quintiles (1st is the lowest and 5th is th highest). Then each couple s value of quintile on the wealth and income was equally given to individual persons. This is because any person s income is usually benefit all the members of one s family. Generally, when the income status is measured, the household income is used, but in this research the income and wealth of an elderly couple was used. In researches on the elderly, the measured value per each household means a proxy variable which is used on the premise that a household s residence (metropolitan city, medium and small city, town) were selected as control variables.
III. Statistical Analysis
All analyses were sorted into two groups by sex and age and then carried out to control the interaction effect of sex and age. The age group was divided into two groups: middle age (45 x<65) and old age (65 x). This was done in order to distinguish the different kinds of influence that income and wealth have on the elderly and the non-elderly. First, the descriptive statistics were used for analysis: the frequency and percentage of each variable were checked. Second, wealth and income were divided into quintiles and their influence on PHS and ADL was analyzed by binary logistic regression. The result was presented as odds ratio (OR) and 95% confidence interval (CI). In all analyses, one s education level, type of household, the existence or nonexistence of a mate, and place of residence were controlled.
To check whether an inequality of health according to wealth and income status exists, the relative index of inequality (RII) was calculated. RII is an indicator which reflects the change in the degree of inequality into a numerical value considering the spread of a population according to each SEP. Recently, it is being more frequently used in health inequality research. Since the income and wealth variables used in this research are divided into quintiles, it can be regarded as an ordinal variable. In this case, RII can be used as an indicator which shows a relative gap between the highest group and the lowest group. Especially, RII is useful because it can reflect the differences among a population structure [28] . Furthermore, RII, by single index, briefly presents the difference of dependent variables according to the relative position of income and wealth status. As the dependent variable is a binary value, RII s statistical significance was tested after the degree of relative inequality to income and urine flow) and 10 instrumental activities of daily living (IADL): grooming oneself (combing one s hair, trimming one s nails etc.), cleaning up the house / tidying up rooms / dishwashing, etc., preparing a meal, doing laundry (including hanging clothes out on the laundry line, drying clothes), walking for a short distance outside the home, going out using a vehicle, shopping at a store, managing finances, making and receiving phone calls, and taking medicine. In these 17 daily life activities, if one has trouble performing at least one activity, a score of 1 was assigned; if one is able to perform all activities with no difficulty, then a score of 0 was assigned.
C. Control variables The existence of a mate, one s education level (graduation from elementary school, graduation from middle school, graduation from high school, graduation from college), type of household (single, couple, 2 generations, 3 generations, etc.), place of income will be distributed equally to all family members. However, a directly measured value on the income and wealth of the elderly was available in this dataset, so it was used in this research.
B. Dependent variables The dependent variables are PHS and activities of daily living (ADL), representing one s health status. PHS consists of a 5-scale item of very good, good, average, bad, and very bad ; however, for analysis, a binary value system was adopted: bad and very bad are considered as 1, and very good, good, and usual are considered as 0. ADL is a variable which represents one s health status more objective than PHS. 7 ADLs (changing one s clothes, washing one s face/brushing one s teeth/shampooing one s hair, taking a bath/taking a shower, eating a breakfast that has been prepared for them, getting up and getting out of the bedroom, using the bathroom, not letting one s feces and wealth was checked by logistic regression. As the lowest ranking group was put as the first group, when RII is smaller than 1, the inequality is disadvantageous to the person who has a higher level of wealth and income; when RII is bigger than 1, the inequality is disadvantageous to the person who has a lower level of wealth and income [29, 30] .
RESULTS
I. Socio-demographic Characteristics of the Sample
The average age among the research objects were 61.2 (male) and 62.1 (female) and the proportion of those over the age of 65 was 38.9% (male) and 41.8% (female). Overall, the rate of not good was higher for those over the age of 65 than for those under the age of 65. This was also the case for women rather than men and for seniors and the elderly, in the aspect of sex. The rate of have a disability was higher for those over the age of 65 than for those under the age of 65, results similar to those of the PHS. In the aspect of sex, the rate of have a disability was shown to be higher in men than in women when the age is under 65, but higher in women when the age is not less than 65. And then in the case of wealth and income in the SEP index, the wealth and income level tends to be lower when the age is not less than 65 than when it is under 65. In the case of sex, women s wealth and income level tends to be lower than that of men. In the case of academic background, the proportion of those who are at least a high school graduate is 33% when it comes to men who are not less than 65 years old; however it is 7% when it comes to women who are not less than 65 years old.
What is especially noteworthy of these demographic features is that men who are married and who are not less than 65 years old have, by a remarkable contrast, a superior academic background over women who are married and are not less than 65 years old (90% to 43%); and in the case of family type women who are not less than 65 years old are more likely to remain single than men who are not less than 65 years old (22% to 5%) ( Table 3) .
II. The Degree of PHS and ADL by
Wealth and Income Level
By and large, when other variables are not controlled, the proportion of not good in PHS and have a disability in ADL according to wealth and income level tend to decrease when the wealth and income level is high (Table 4 ).
In the case of the distribution according to sex and age, the proportion of not good in PHS is higher when it comes to those aged 65 or above (men 37%, women 56%) than when it comes to those aged under 65 (men 15%, women 23%); and the higher the quintile is, in other words, the higher the wealth and income level is, the lower the proportion of not good is. However, in the case of men in the 2nd quintile of the income, the proportion of not good tends to be higher than 1st (the lowest) quintile. In ADL, the proportion of have a disability was higher when the person was aged 65 or older (men 24%, women 26%) than when he or she was younger than the age of 65 (men 12%, women 4%); additionally, the higher the wealth and income level was, the lower the proportion of have a disability in ADL was.
III. The Effects of Wealth and Income
Level on PHS and ADL Tables 5 and 6 show the wealth and income level s influence on PHS and ADL controlling education, place of residence, family type, and marital status.
In the case of PHS and men aged between 45 and 64, the OR of income level was remarkably higher than wealth level, and it was statistically significant. However, in the case of men who were not less than 65 years old, the significance of OR in wealth increased and the significance of OR in income decreased. In the case of women this tendency existed, too. It was shown that in RII this tendency also existed. By and large, the RII index according to wealth and income level appeared to be over 1; this fact reflects that among the lower class, more people answered not good among other answers in PHS. In the end, in the case of men who were at the age of 65 or above rather than men who were under the age of 65, RII according to wealth level tended to increase; however, RII according to income level tended to decrease. In the case of women who were at the age of 65 or above rather than the women who were under the age of 65, relative inequality according to both wealth and income level tended to decrease. However, when it came to RII according to wealth and income level in each age group; for those under the age of 65, relative inequality according to income level tended to be larger than relative inequality according to wealth level; however, for those aged 65 or above, RII according to wealth level tended to be larger than RII according to income level.
In the case of ADL, it was shown that both men and women aged between 45 and 64 wealth and income level do not have a significant correlation with each other. However, in the aged 65 or above group and in the case of men, the correlation of wealth level and ADL appeared statistically significant in the lowest quintile (1st quintile), and in the aged 65 or above group and in the case of women, both wealth level and income level had statistically significant influence on the low quintiles (1st and 2nd quintile). Additionally, the OR of wealth was bigger than the OR of income. In the case of RII, the OR of relative inequality according to the wealth level of men at the age of 65 or above was 2.19 (95% CI, 1.42-3.39), and the OR of relative inequality according to the wealth level of women at the age of 65 or above was 5.04 (95% CI, 3.32-7.66). This means that relative inequality according to wealth level is greater than relative inequality according to income level; especially when it comes to women, the degree of inequality is significant.
DISCUSSION
This research s significance is that it targeted seniors and the elderly to examine economic conditions that affect their health status in the aspect of income factor and wealth factor. Especially, in the aspect of health inequality research, the quintile of income and wealth status was sought to analyze how an economic gap relates to a health status gap.
The result is that income and wealth have a statistically significant correlation with the health status of seniors and the elderly. Especially, in the case of the aged (age 65 or above), the effect of wealth tends to be greater than that of income than in the case of those under the age of 65. In other words, the relative inequality in the health status of the aged will be more apparent when the wealth variable is considered with the income variable. Moreover, the degree of relative inequality differs according to sex. In the case of men, the relative inequality in PHS between the upper class and the lower class was larger than in the case of women. On the other hand, in the case of women, the degree of RII in the aspect of ADL is greater than in the case of men. And also, in the case of PHS, as the subjects grew older, it came out that inequality more related to wealth than income was expanding. This result was more remarkable in the case of men than women. This phenomenon comes from the fact that wealth or income level cannot reflect the SEP of women (because of the discrepancy of wealth between a husband and wife) or the intervention of the effect of other variables, like education. Thus, with the stratification of other SEP indicators, it is requested that post researches check the tendency of how and with what each index s effect is replaced in the process of aging. Moreover, in the case of ADL in the group of those aged 65 or above, the influence of wealth and income appears, and the inequality according to wealth level is larger than the inequality according to income level. However, the possibility of a disability in ADL cannot exclude the possibility of reverse causality, so further longitudinal study is requested. If more than three waves of KLoSA data are collected, it will be possible to demonstrate the effect of economic situation (including income), while considering the fluctuation of wealth, on health status. Nevertheless, the degrees of PHS and ADL of the elderly have a relatively deep relation with the economic facts, especially regarding scale of wealth.
Thus, according to the result of this research, the wealth factor of the elderly group should be considered seriously with income and other SEP indexes. According to a recent domestic research which used RII to compare the relationship between income level and PHS, after financial crisis (1997) deepening economic inequality resulted severe gap of health status: forties and fifties had shown the most severe gap and then getting older shown decreasing inequality [31] . The authors supposed that this result was caused by survivor selection bias. However, the assertion that if income and wealth variable had been put into the research these inequality would remain is more proper than the assertion that decease caused low inequality.
Furthermore, for wealth to be elaborately used as SEP index, consented standard for the composition of wealth will be necessary. In this research Smith and Goldman s standard [32] , in which SEP is independent variable and health is dependent variable, was revised and adopted. In many domestic and foreign documents there are various measuring methods of wealth level: one is asking the number and possession of specific good [18, 33] , another is asking both income and wealth in the form of self-report like PHS [34] and the other is adding up wealth, income and debt to decide quintile [35] . According to domestic researches on the composition of household income and wealth, total income and net wealth, which are the results of a method presented in Tables 1 and 2 , were used as analyzing tools [22] [23] [24] [25] [26] ; thus, this research also adopted this method. In that wealth, according to age, has a close relationship with income, on the one hand, wealth is the accumulation of income; however, it can greatly vary according to inheritance and donation, and grasping a household s total among of assets rather than calculating personal economic action is more important [17] . And a proxy index, like immovable property or FAS, should be positively reflected and measured in the aspect of a life course to devise a wealth measuring utility to reflect personal market power stably and in the long term regardless of changes in society.
Comparing the effect of wealth and income as a separate SEP index is a long-term subject of analysis [36, 37] . This research analyzed health inequality using conjugal income and wealth of seniors and the elderly. Generally, indicators usually used in researches are the values which is adjusted by the number of family members. Both household income and conjugal income premise that income will be distributed to all family members equally. However, with the judgment that conjugal income is more apt than household income to represent the income of seniors and the elderly, conjugal income was adopted to figure out the income of seniors and the elderly. However, taking a patriarchal family type into consideration, it is possible that income and wealth are not equal to both sexes, so the results regarding the cases of women could have been underestimated. And with the value of conjugal income and wealth as the central feature, quintiles were yielded and applied to the target of research; thus, it is possible that in the case of the group with a low income/low wealth whose members (a family of widower or widow) are not all existent, the result could have been overestimated. Nevertheless, considering the condition of the data and the parsimony of current analysis on the current domestic seniors and the elderly who are able to work, the above method will be reasonable.
This research examined the relation one s wealth and income have with health status in seniors and the elderly using the standard of the age of 65 [under the age of 65 (<65) or not less than the age of 65 ( 65)] using KLoSA 1st year data. The result indicates that, in the case of the elderly, the wealth effect is bigger than the income effect and the degree of health inequality was higher than in the senior group, who are more likely to be affected by income. Thus, when conducting researches on the health equity of the elderly, it is necessary to consider the wealth variable, which has been neglected compared to the income variable. It has been shown that this wealth effect varies depending on sex; therefore, this fact should receive careful examination continuously.
